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^^H7> feo]-;;;]^! ^;^}o^ ^7]?} ^o}yC\^ ji^S. ^^^] ^^]^]^ ^^}^ ^ 
^ LED tb cfl^ ^>^l2l-# ^>-g-^l-S] 7]^ ^^^1- ^ 

7} ^^o^s.^^ ^o]^ ^s.m ^^^M ^^1^1 ^^1^ ^^># 

^ ^^oll eflo]^^ %^^v^] g^oii ^ cfls] ^l-ufl 

£ 1 

^^}^ Al4^A>, 7Vpl]el-, ssl^ 1-^ BGA 3fl7l^l 

SOP. ^^^^ ^A>. 
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^^^]] 31171^1^ -a-^V-^ ^^Vl^i-'^ ^ ^^1 {Three-dimensional Visual 

Inspection Method of Semiconductor Packages and Apparatus using Single Camera} 

£ 1^ ^ 'S-^'^l ^^}^ ^^>«o^^^ ^^^^olrf. 

£ 4^ ^ tt)-^ ^^l-T^l* ol-g-t!- ^l-tiile^-sl 7>Alcgc^ Sig^lcf. 

S 5^ ^ ^^«11 ^l-g-tt 71-^1- ^Bflefl^ 7]-iillet-S] 7>A]<:g« s.^o] 

10 : ^^i-^-jB^ Al^eg 12 : 7>d1]5}- 

14 : 16 : 

18 : J£fl7lxl ^;^> 20 : 

22 : 71- 1:^1 el- ^3 
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^^1^>711^ ^^£71- ^o>;^lJi 3.7]7\ ^o\^]^ tiVS^l ^^l;^]^ ^^]-^ ^ 

<15> WjrH^l i^>^ ^^H7l- ^o>;:^lJl 3.7)7} ^^^] ^^^^^^ JL'^S. 

^^Hl BGACBall Grid Array) ^fl^];^!, PQFPCPlastic Quad Flat Package) ^7]^] 

^■^ SOPCSmall Outline Package) ^^'U^ ^ll^l^ll- ^}-%-^ ^^}^ ^S^<^] ^7>^>J1 ^ 
^. 

<16> <^7lo]lx^ BGA 2fl7lxl^ ^^}Q\ ^J^c]] ^ s.'^^o] i^o. «-c,^-o:| ^^>S]S. 7] 

di^-l-(Through-Hole)<>ll 7]-^«>c^ l-^l^ «o^^ol^, SOP 4 71^]^ ^7l^lsq- 

AV«j.o11 Tifl^ 7m t:fHl#* a^^VTfl l-c^*^ 

<17> PQFPSf SOP ^^Bl-'a^ 3|l7l;^l ^ 471 o]]^ o] o.^ cfel a>o]o^ ^^o] i.q 

nrno]^^ a^a#ol ^oj.o.u). ^^oflfe ^>^^ fe-^S.^ ^^^l-7l 0^3^ ^^o] 0.2 

<18> ^1-^^ 51171^1*^ ^7.}S\^ 7]^^ *]-^<^l^i 7Hl-iSAi 2: 

^^>7l trfl^oll i^l-o] ^^6\] ^o]c^^ l:(Ball)2l ^ol7> ^^^M ^T^i^ ^7,}^^ 
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<19> o1e:|^ n^^\7] ^^>^ ^^>^ ^B^l: l-(Ball)l:^ ^^]7\ -a^^tb 

<2o> oje:]^ 7l^^ ^Eflsl A}.^>^ ^A>«j-i^^ tflo^ n^le^-* ^^l-g-tb 

^i-Jl^^ll- n^^le^-^ (Laser) c,]^*]- ^>-§-t!: 

<2i> ziedc-]] cfla] 7>i^lel-# ^>-§-t!r ^^>^ 3.7]7\ ^o\^]^ ^^1 

<22> ^>ullel-s^- Eflolx-] ol-g-^ eflol^-^ :^^;^^]^ 0.1 mm ol^> 

<24> ^V^^V s.^^ ^^^5r>7l ^^\<^, ^ ti]-:£^lo^ ^^^7\ 

^ 3.7]7\ cfl^S]^ tiVS^l ^^1^1^ ^^\% ^^>* ^ ^ 
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di^-^(Through-Hole)<Hl 7><i^><:>i #^1^ BGA(Ball Grid Array) 3i|]7l^l^ 

7\o\ X[v^d\] nfl-^ 7>^ 2:^^>7fl ^^^^^^ SOPCSmal 1 Outline Package, TSOP 

TTSOP) ^^]^^^ l-(Ball) ^<^] ^o] &:x^^^^ o.^^> aj- 

<26> o]^> ^ ^1^^ ^a.^ £ 1 gi^i £ 8* *H ^'^^f^ ^cf. 

<28> 7^A> c}1^>o] sfl^l^l ^^>(18)^ ^>^<^1 S^^^(16)^ ^^1^1^ 7l-*> 

<29> ^V7] ^^1-711(14)1- -f-Sl-^I^A^l <go^^ r±:Bfl5ll^ rfl o) 7>n|l &}-( 12)^ 

#oi7fl o] <^>^i-A]j:^ '^^i-^-jsl ^1^^5(l0)ofl •a^sl^^l "^^^^ 

<30> 7>nllS^-(12)S.-^Bl §fl^El^ 7]^7p\^]o] 7^el= ^;^^-g-o,^^ ^j9. ^;^l^s.o:] 

^^^^(Coplanarity)^l , ^-^>^^. 
<3i> .^-71 ^1:^^^5(10)^ PC 7]^^^ ^S. $X3L ifl (Embedded System)<a 

<32> ^7] ^*}-^i(i4)^ -B-s^, ^^^^s. ^^^^n ^A^ni^mim) 
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<33> ^^7] S^^^(16)^S^ lED^^^ ^>-§-f-ol ^}^^^}^. 

<34> LEDS^^ ZL ^>^1^ o;ic>l w]:A>7l- -^tb S^S^ ^ 

<35> BGA sfl^lxjo^ l:(Ball)^ ^(if) 3.^^o]7] rqi^ofl ^(Ring) S-^c^^ 2:^* 

^<^1<H1A-1 <?l7Km ^-f . IrCBall)^ 11-7)1 ^t4J7 ^^^^^ <=H^^^^ £ 

^(Doughnut) 3.<'^^ ^^1-* ^# ^ IrCBall) ^i^(31,^J ^tb 

^Tfl ^ ^ ^(Ring) S.'=>^^ LED ^V-g-^^^l ti>^3is:>rf. 

<36> £ i^:] ^«1-;^1(14)1- ^s^^ 2)] 71^1 18)^1 ^ 7flS ^sf^ ^:?}- 

^ ^i^(20)<Hl ^ ^-^S. ^§l7fl ^-2.3. 'H, tb ifl^ n^lef(12)* A>-g- 

^tflefl-^ "^^^^ ^ Si 71 ttfl^-ofl ^^>^ ^A>^ ^83^ ^ o;^7ll 

<37> rflo^ ^l-tJllel-l- A>-g.^>a^ ^Bfleflo. cg^^V^ ;g o. ^ ^}v\]^6\] ^J-aV^ 

^^S] ^A^c^^Tlel, Zoom ^)ol ^'a^H ^31 ^ 7>^lBl-Sl ^^ol A-^s. 

A] ole-l^ ^s.^ jT^fb <y.jis^^o. 

<38> ti>^«^l, ^ ^^<^lAi *b t^fl^ 7>t^m(l2)^ W^l(14)# ^l-g-*>^ ^-f, 

140^ €^(22)1- "^^^^ Sl<H#^l7l ttfl^oll oj-A^ ^lAltb <^Sl 7}^1 ^^1 

<39> r^iEflsfliJ. <^^VollAl A^] ^1 ^1 ^ # ^7] <^]^^^ ^91 
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(Epipolar Line)* 7^1^V*>c>^ Af-g-^:!-^ sf^^^ gjofl^ ^^fi|-^l<^l ^;=^ll*>^ ^^'Jl: 

<40> ZLCHI u^E}, ^^^^]^7} ^^^M l^^> ^We^- "^^^^^ 711 ^^o.^^ ^^1 

<4i> £ 2^ ^ 14^ AVAliEolji, £ 3^ ^ ^<^] 

<42> :£ 3011 <^ ^ o;[^o] ^^41-0^ tt^ Xp7l- ^4)-;^l(14)<Hl ^^>o^ XR^f Xl ¥ ^-^ 

S. ^ ^Hl^l- ^S(22)<H1 ^«fl '^^a- ^^(20)<H1 mR^f mL ^ ^-^S 

<43> cf^ "E-^^^ S.^ ^^<5l <^lsit!: ^^^^^* ^^1^ ^<=>] <^>M^ ^«h^l(14)<?l ^ 

Bl#5l qiz^-(^^)oil o^^ ^^«^11 ^7ll^>^ ^■^^J:<^] <^]^m ^«:^^^* ^1 

<44> o] cg^^ n^o^s. ^T=]- ;^Hl^>7il ja-oji^ :£ 4 ^ £ ssf ^^q-. 

<45> £ 4^ ^ ^^^ofl trl-s :^«}-;^l(i4)^ 7}X\ <^^c]]^^^ ^^^l(14)oll ^ tb FOV(Field 

of View)!- q-Bl-xflji, :£ 5^ 7}^B\ ^ztflsfl^ ^l-'^lel- Al^^eflo.^ ^-f^ FOVl- 

<46> ^ FOV a.7fl A-fl 7)131 O.^ ^«.S)^C-11 ^ CH^I ^Vx^llBl-ollAl :^a1 ofl ^o] 

^ ®, 3)-^ ^V^m<^l^i^ 71-^^ (2) ^ nT^l5}<HlA-1i?V 7]-^ 

<47> ol 7>^i:-ll W>S|- ^ol ^^-^5^ ^^1 ^^>^^<Hl-^i ^ ^-^.S. ^^1^ :^1 
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<48> t^ef^i. ^^>^ ^*>^ 1-^1* '^^ ¥^<^>'?]: -^^^-lel* 4^^^ ^ 

<49> o]^7l] Ajz^-Al^Efl^ ^>-g-^><^ T3>c'1^5.(Micro)-BGA ^f]^] 

<50> S. 6^ ^ ^^<^1 tc)-^ ^t)-;^l(l4) gjc^l <gol^ ^ ;^J-o^ ^^J-<^1^, £ 7^ ^ 

<52> AlZ]- ^A>1- Al3]-^>7l ^c^] 5}-( 12) ^ ^S)- ^1(14)5} ifl-f- S^E^dIeK^^ 7^ . 

>i7l]<^ ^E^Scale Factor), <^^> ^^(20)3f (14)^5^ , ^^l^^- ^)# 

* ^#*>7l ^i^^ ^^}^ -^^Jl ^K^^ ^>-§-*H n^lsl- 

(Calibration)* tb4(S100) . 

<53> tq.^, :^*}.^](14)^ A>-g-3:>o^ ^ xj-o^ c^>^V^ t^^l"?! ^(S102), ^j-^^ 

cg^HlA-l A-ls. ^^ls:>^ ^^1^^^ ^o} ^#^>:[L(S104) ^ i^>i3xfle^El 
(Disparity)!- ^l^^:*}^ (S106) , hS^b] 'U^]^^^}^]^ ^#«]: 
4(S108). 

<54> ^7] S104 ^7il<Hl^i ^^^m^ ^^^l'?]:, BGA ^71:^1^ 

-f £ 6 ^ £ 7011 S^lt!: w>5f ^o], l-(Ball)^ <=^^<^] £^ a<y=o.^ ^§l7l nfl^oii 
^(J^) S.<a=5] l-(Ball)^ ^^^(]1.^J# ^^i^^S. a>^^VJ1. sop ^^}^ ^-f^ 
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<55> ^1-71 S108 ^7^11- 7]^ ^#=1 ^^\% ^\%^^ "E-^^^ ^'S* ^^sr>J7 

(SllO) H ^^oll cfl^V Z^- ^;^1^§o^ ^il: ^^}% ^^><y ^^^^ 

^A>1- -^sS^V^:^-(S112). 

<56> ^^^^ sgi^ ^<^1 ^'^^-^.'^ ^^^%<^] 

<57> t^ll- #01. BGA 4 71^1^ #(Ball)^ fe^l SOP ^^>^ i^B^^ ^ol7> <a^^t!: 

<58> tiVi^^l ^^1^1^ ^^^tb 2fl^ol tiV4sl7l Xtfi^ofl ^7] S104 ^7^1 ^ S106 ^ 



<60> 1] 

<61> _ _ 1 _ / 

<62> olnfl '^^^HlAi ;^1AV^ i:q>i5l]elE^ (pixel), Zp^ ^^i^^y^jo^ 7l5:i(mm), ki, 

k2^ 7>Dll5^-(12) sl-e^-^l^i, tz^ ^'S(20)<^1A-1 :f^7|l(14)^7>^l2:| TlslCmm), 

19-11 



I 

1020000063402 2001/5/ 
8^ ^n:^]il4) ^flz^-(radian), ^^(22)^ ^^7]^(nm), c^^ 

<63> o] 7}^^ ki, k2, tz, ^1-71 SlOO 7Hl5l-(12) iH^^* ^^^^l^. 

<64> 3^ ^^M:^]^ 3.7]o]] rrfsf FOV^f ^^^>o^ ^^^31, c^^ n^]^a2)7} ^^^5] 

<65> o]^7\] ^^1^ ^7>xl^ ^^1-^ 7] ^7} ^#S]T^ ^^^^1 

<66> ^^(22)^ ^1-^ ^^1-^ 3l-S7^1o1]A-l Aj-^>^ ^^jy^^]. 

<67> (xi, Yi, Zi), i = 1, 2, ... , n, n > 4 . 

<68> o] ttfl, o]^^ s[^^S] ^f[7]^s[^ z\^^S. :a.^(Interpolation)^>^ €-S-^}- ^ 

°<J^>S|- (Quant izati on) ^><^ ^l-^^>^ 'S<^^1^ 7]^ ^^^^ ^^^iE7> 711^=1 

<69> ^, «fl^£# ^ s]-i(Pixel) c>1^>7>^l ^^^><^ A>-g--^o.^^ ^^1^ y-e 

<70> ^^^1^1^ :R^(Hough) S^^#(Transform)* A>-g-^><^ ^^-^ 2S. M. 

^Sl^ 3g^o^ ^o^^^^^l ^^SlJiCSllO), ^fl^^^oil ^ ^^^^^ ^i^^^* ^ 

^t!:4(S112). 
<7i> ^^^^(Coplanarity)* ^^\^^. 
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<72> [^*|-^ 2] 

a * X -i-b * y -h c * z = d 

<73> c>^7l^lAi a, b, c, Tfl^oln^. 

<74> Sl^^o.^ ^^i^^Vo] ^3i7ls^7l- 7l§^l oj^l-o] sl^^ sfl^l^ll- 1: 

<75> ol^Hl^i #1^^ w>s)- ^o], ^ ^i^oil ^s^l-'S ifl^ n^^lel-^ ^>-§-^>^ ^S.^] 

n^]^]^ ^^>€ ^^># ^*S«- ^ 5l347> ^c^. 

<76> o^ll- l-ol. sfl^l^l ^Tgo]] ^ 2.^^^ ^^VslS 7] ^grS] 

^^-*(Through-Hole)<Hl 7><l^>o^ ^^l^ BGA(BaIl Grid Array) 4 71^]^ ^71^1 

4i;^>^ Afwj-oi] Dfl-f 7]-^ i=1-el^* ^^^l-Tll ^<^¥^ SOPCSmall Outline Package, TSOP 
TTSOP) n^]^] ^<=>\]^^^ ^ ^o] ^o] = o. ^ o;^^ 

<77> sEtb ^ ^^^] ^^}^ efloj^-l ii:£o^ tl-ifl^ 

7H^ ^^^^S ^# ^ Jl321-7> Slcf. 
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^A} c]^^Vol 5]^ sfl7l^l ^^>(18)^ ^^^<^1 ^^]S\o] 2^^^ 7}^}^ S^^^(16) 

^, 

^>(18)^ ^Sl- ^ 7llS ^e^-^lTfl ^tj- 711(14)54-, 

^^^1(14) ^i-^ofl ^^l£l<H ^«|-^K14)» -i-^l-^V^A^ '^'H^l^ itflefl^ eg 
i1o1#ol^ ^S] 7>n1l5^(12)Sf, 

7>nilel-(i2)l- ^^1] t1o:|#<y iBflefl^ -^^i-^^l- '^^J-^-lel^H ^^}^ 

^A}^ ^^^^ ^^^^ A]^^^^aom s.^^}^ ^^^i ^^i^i^ 

[^^*c^ 21 

H SZo^A-l, ^1-71 %«{-^](14)^ ^^#^5. ^^is\jL ^zi- 

i^^^^ 31 

I'Hl SX'^A^^ ^7] 2:^^^(16)^ LED 21^91 ^^^S. t}^ ti>£^l 

41 

H sfl^l^l ^^Kl8)7} BGA 3rfl7l^l^ ^^ol] ^^^^ 
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(16)^ ^ LED 2i^9l ^-i: ^^^S. ^^Sl^ ^^]^]^ 
5] 

^'^^(12) ^ ^^^1(14)21 s)-5}ulE^$^ ^#*>7l ^tfl ^^^tl- ^^V^ ^^a. 

1- ^JL ^Sl-* ^>-§-*}^ in (Calibration)^ ^^l(S100)sf, 

-S]<>| ^o^^ :iEflefl^ i^c>|s.ol^ ^^1(S102)^, 

^7] ^o_g^ ^^^oil^i -a^l^V^ ^^1^** ^^1(S104)^, 

^ ^^i3fle.^E^(Disparity)l- 7^1^^]-^ ^^7^1(5106)^, 

S106 ^^]S.^^ ^^l^^^^M^ Tls^af Aj-^l-^ ^#^>^ ^^1(S108) 

^1-71 S108 7^^ 4]-^>^ ^^^1- ^>-g-^>^ ^'S* ^^^V^ 

^^KSllO)^^-, 

^7l ^^^^ 3gi^oi] cfl^v z^- ^^^^91 ^il- ^^^Voi ^^>^ ^a]- 

91 ^^^^ ^^1(3112)1- S.^^}^ ^^i^S ^71:^1^ 

[^^i]- 6] 

5<^1 Sl^^i, ^7l S104 ^^M^] ^-^ ^^1^^ BGA 5)1 71^1 ^^>ol ;^4-<^l, 
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7] 

^^^^ 5«fl 9X'=>]^^, S104 ^Tiloll^-l cg^j- ^^1^^ SOP 3zfl7l^l i^>^ ^^^], 

8] 

^^^^ 5<^1 ^o^-^i, S108 ^7^1ollA■l Aj.^>^ 71 51^, 

A, = At • / Ar^ = -T rrrr = «« ■ 

2 • a„ • tan6 oj j7 

<^^<^l^i ^l^V^ T^^i^llE^ El (pixel), Zpfe ^^^7^}:^]^ 7]^irm), ki, 
7]-Pll2l-(i2) iJi\^ ^^^]^], tz^ "^^^ ^^(20)<^lAi %^^]iu)77}:K]o] 71 51 (mm), 
^4)-;^l(14) i^4(radian), n^]^ ^^(22)^1 ^^7le)(mm), ^jO^i ^ s:> 

140^ ^^^^ ^o]o] ^-Oofl, 

[^§1-^ 3] 

5011 ^<H^i, ^j-7l SllO ^;^l<HlAi 
a, b, c, d ^ «ol-^^Sl 7^1^^ ^^'^l, 

[^^^ 4] 
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Cl C Cr 
FOV: Virtual Cameras 



IS. 6] 
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